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y^K 576.895.771 

nPOflOJIMCHTEJIbHOCTb PA3BHTHH KYKOJIOK MOIIIEK 
(DIPTERA, SIMULIIDAE) 

B PEKE HJIHM (UPHEARKAJIbE) 

C. II. PacHHi^biH, T. A. UleBejieBa 

MHCTHTyT Me^HI^HHCKOH Hapa3HTOJIOrHH H TpOnHHeCKOH MeAHI^HHBI 
hm. E. H. MappnHOBCKoro MimncTepcTBa 3ApaBooxpaHeHHH GCGP, MocKBa 

Ha6juo,n;eHHHMH ycTaHOBJieHO, hto npn TeivraepaType bo^bi ot 10.4 ro 23.6° pa3BHTne 
KyKOJiOK .hjihtch ot 2.7 ao 7.2 cyTOK, hhjkhhh nopor pa3BHTHH paBeH 5.4°, a CyMMa 
3<j)$eKTHBHLix TeMnepaTyp — 58°. 

MirreHCHBHOCTB OKyKjieHHH 3aBHCHT ot TeivraepaTypLi cpeflH. G ee noBLimeHneM OHa 
y BejiHHHBaeTCH. BmieT B3pocjiLix Momen nponcxo^HT b CBeTJioe BpeMH cyTOK. 3aBHCHMOCTb 
npOAOJIJKHTeJIBHOCTH pa3BHTHH KyKOJiOK H CpOKOB BLIJieTa B3pOCJILIX OT BH^OBOH HpHHaAJie>K- 
hocth h nojia MomeK o6Hapy>KHTb He yAajioct. 

B jiHTepaType hmciotch CBeAeHHH o npoAOJiaurrejibHocTH pa3BHTHH Kyno- 
jiok pa3Horo BHAa Moinen (Mackerras a. Mackerras, 1948; Peterson a. Volfe, 
1958; Oahhh,ob, 1960; YcoBa, 1961; Marr, 1962). OAHaKo b Sojibihhhctbo 
pa6oT npnBOAHTCH HeTonHbie AaHHbie (TeMnepaTypa cpeABi yna3aHa c tohhoctlio 
AO HecKOJiLKHx rpaAycoB, a npoAOJDKHTejiLHOCTL pa3BHTHH kykojiok — 
AO HecKOJiLKHx AneS). BnepBbie 6oJibinoe BjiHHHHe TeMnepaTypti Ha npoAOJi- 
yKHTeJILHOCTL pa3BHTHH KyKOJIOK MOHieK HOKa3aJI IlypH (Puri, 1925) RJ1H 
Simulium nolleri Fried. Pe3yjibTaTbi cpaBHHTejibHO tohhlix Ha6jiiOAGHHH 
3a npoAOJDKHTejiLHOCTbio pa3BHTHH KyKOJioK A. (Wilhelmia) salopiense 
Edw. npn TeMnepaType 12—13.5° hphboaht JKhbkobhh (1951), a pe3yjiBTaTbi 
Ha6jiK>AeHHH 3a S. (Odagmia) ornatum Mg. npn TeMnepaType ot 1.7 ao 
10° - 3axap (Zachar, 1951). 

H3yneHHe HpOAOJI^KHTeJIBHOCTH pa3BHTHH KyKOJIOK MOHieK B p. Hjihm 
noTpeSoBaJiocL b cbh3h c paSoTaMH no HCTpedjieHHio Mornen b IIpHaHrapbe 
(TnMocJeeBa h AP-> 1967), hto6li ho cponaM OKyKjieHHH nporH03npoBaTL 
cpoKH BbijieTa HMaro h, HaoSopoT, no cponaM BmieTa HMaro onpeAejiHTb, 
KorAa oKyKJiHJincb jihhhhkh, ao hjih nocjie npoBeAeHna hpothbojihhhhohhoh 
o6pa6oTKn. PaSoTa npoBeAeHa b niOHe—niojie 1965 r. n b niojie 1966 r„ 
b HjoKHenjiHMCKOM pafione UpKyTCKon oSjiacTH. 

METOftHKA HAEJIIOAEHHB 

3pejibix jihhhhok Moinen (c TeMHbiMn 3anaTKaMn ABixaTejibHbix HHTefi) 
noMemaJin no oahoh oco6h b CTeKjiHHHbie ahjihhapbi (PaA3HBHJioBCKan, 
1948; Py6n,oB, 1956). IJhjihhapbi c jinnnHKaMH ycTaHaBJinBajin b p. Hjihm 
h b p. 3bipnHKe Ha ynacTKax rjiy6HHoii 30—50 cm, co cnopocTbio TeaemiH 
okojio 0.5 M/cen., npHMepHo b 10 cm ot noBepxHOCTH boabi. B ipiJiHHApax 

JIHHHHKH OKyKJIHJIHCb H TaM >Ke BblJieTaJIH MOHIKH. Ha6jIIOAeHHH 3a CponaMH 
OKyKjieHHH h BbijieTa MomeK npoBOAHJin Ka>KABie ABa-mecTB nacoB. Oaho- 
BpeMeHHO, t. e. 4 — 12 pa3 b cyTKH, H3Mepajm TeMnepaTypy boabi h ocBemeH- 
HOCTL y HOBepXHOCTH BOABI JIIOKCMeTpOM IO-16. B AHJIHHApaX OKyKJIHJIOCb 
299 MOHieK, H3 KOTOpBIX AO HMaro pa3BHJIOCB 112, HeCKOJIBKO KyKOJIOK no- 
th6jio, a ocTajiBHbie 6 min 3a$HKCHpoBaHbi ajih A^JiBHeninero H3yaeHHa. 
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Ha6jiK>AeHHH 3a BHjieTOM npoBOAHJin TaKjne nyTeM BHJioBa hx caAKOM, 

HaKpbiBaBineM 2.25 m 2 noBepxHocTH penn. OcMaTpnBaJiH ca^oK Ka>KAbie 
ueTbipe uaca. 3a nnTb Anen Ha6jnoAeHHH b ca^oK 6biJia noHMaHa 1491 MoniKa, 
H3 KOTopbix 1433 (96%) cocTaBHJin caMKH Wilhelmia equina . Bcero b ohh- 

Tax HCn0JIb30BaH0 ABBHTb BHAOB MOHieK, CeMb H3 KOTopbix 6bIJIH B3HTbI H3 
p. Hjihm, a ABa (Od. frigida h S. vulgare) H3 p. 3bipnHKH. Chhcok bhaob MorneK 
npHBeAeH b Ta6jmn;e. 


IIpOAOJlJKHTeJIbHOCTb pa3BHTHH KyKOJIOK MorneK (b CyTKax) 






MecTO h BpeMH onbiTa 


Bhj 

noji 

Hhcjio ocoSen 

p. 3bi- 


p. Hjihm 


pHHKa, 

HlOJIb 

1965 r. 

HIOHb 

1965 r. 

HlOJIb 

1966 r. 

HlOJIb 

1965 r. 

Odagmia frigida 

8 

19 (4+15) 

6.1—7.2 



3.4—4.4 

Rubz. 

? 

22 (7+15) 

5.7—6.9 

— 

— 

3.4—4.4 

Wilhelmia eguina L. 


10 

— 

— 

4.1—4.9 

— 

? 

13 (1+11+1) 

— 

4.9 

4.2—4.6 

4.2 

Simulium morsitans 

8 

7 (1+6) 

6.1 - 

— 

— 

2.9—4.3 

Edw. 

$ 

12 (5+1+6) 

6.0—6.6 

— 

4.2 

3.0—4.5 

Gnus jacuticum 

8 

12 (3+3+6) 

5.7—6.0 

4.6-5.4 

— 

2.9—4.3 

Rubz. 

9 

— 

— 

5.0 

— 

— 

Simulium galeratum 

6 

4 (3+1) 

— 

4.5—5.4 

— 

3.2 

Edw. 

9 

4 (2+2) 

— 

— 

3.8—5.0 

3.8—3.9 

Simulium vulgare 

8 

3 (1+2) 

5.7 

— 

— 

2.7—3.3 

Rubz. 

9 

1 

— 

— 

— 

3.0 

Byssodon transiens 

8 

1 

— 

— 

— 

4.1 

Rubz. 

9 

1 

6.0 

— 

— 

— 

Schonbaueria pusilla 
Fries. 

8 

1 

— 

— 

3.8 

— 

Schonbaueria subpu- 
silla Rubz. 

9 

1 

“ 

" 

“ 

3.5 

Bcero 

<?+? 

112 (22+8+25+57) 

5.7—7.2 

4.5—5.4 

3.8—5.0 

2.7—4.5 

CpeAHee 

c?+2 

112 

6.2 

5.0 

4.2 

3.7 

( 

MuHHMajibHan 

10.4 

13 

16 

17.6 

TeMnepaTypa < 

MaKCHMajibHan 

18.9 

20.2 

22 

23.6 

l 

CyMMa TeMnepaTyp 
CyMMa 3(j)(j)eKTHBHMX 
TeMnepaTyp 

CpeAHHH 

15 

93° 

59.5° 

17 

85° 

58.0° 

19 

80° 

57.2° 

21 

78° 

57.6° 


npHMe^aHHe. B cKoOnax ynasaHO hhcjio 3K3eMnjmpoB no KaamoMy onbiTy. HanpuMep, 
19 (4 + 15) 03HanaeT, hto S3 Od. frigida Ghjio 19 3K3., H3 kotodhx 4 pa3BHjiHCb b p. 3bipHHKe b Hiojie 
1965 r., a 15 — b p. Hjihm b Hiojie 1965 r. 


PE3YJIbTATI>I HAEJIIOflEHm 

IIpHAeHHe KOKOHa h oKyKJieHHe y pa3m>ix bhaob Momen nponcxoAHT 
iipaMepHO oAHHaKOBo, b ochobhom Tan, Kan 3 to onHcaHo Ycoboh (1955) H 
EapTOH (Burton, 1966). K onHcamno Ycoboh Hynmo AoSaBHTb, uto 3a 
Bee BpeMn njieTeHHH KOKOHa jinuHHKa ocTaeTcn npnKpenjieHHOH 3aAHHM 
kohrom Tejia k oAHOMy MecTy y orapbiToro (nepeAHero) KOHn,a uexjiHKa. 
Ilpn nocTpoHKe 3aAHero KOHn;a uexjiHKa jmuHHKa pacnojiaraeTcn 3aAOM 
HanepeA, a npn nocTpoHKe nepeAHero KOHn;a cnjiaAbiBaeTcn BABoe Tan, uto 
cpeAHHH nacTb Tejia HaxoAHTcn b 3aAHeM KOHii;e uexjiHKa. 3 HeM n P H TeMnepa- 
Type BOAH okojio 20° y W. equina nocTponna uexjiHKa h OKyKJieHHe npo- 
AOJiJKaiOTCH okojio nojiynaca. 

Pe3yjibTaTbi Hainnx HaSjiiOAeHHH 3a npoAOJinurrejibHOCTbio pa3BHTHH Kyno- 
jiok Moinen b p. Hjihm noKa3biBaiOT, uto noBbiineHHe cpeAHen TeMnepaTypbi 
Ha 2° no3BOJineT KynoJinaM 3aKOHwrb pa3BHTne npHMepHO Ha cymn 6biCTpee. 
H3MeHHHB0CTb pe3yjibTaTOB nancAoro onbiTa oSbucHneTcn rjiaBHHM o6pa30M 
TeM, UTO B OAHOM H TOM >Ke OHblTe pa3Hbie OCo6h, OKyKJIHBinHeCH B pa3HOe 
BpeMn, coAep>KajiHCb npn HecnojibKo pa3Hbix TeMnepaTypax. Hanoi Ha6jiio- 
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#eHHH He o6Hapy>KHJIH AOCTOBepHOCTb pa3HHIi;bI B npOflOJDKHTeJIBHOCTH pa3- 
bhthh Me>K,a;y KyKOJiKaMH pa3Hbix noJiOB o^Horo h Toro >Ke BH,o;a h Me>KAy K Y~ 
KOJiKaMH pa3Hbix bhaob MomeK npH oahhhkoboh TeMnepaType. 

Pa3JiHHHH b npoftOJDKHTejibHOCTH pa3BHTHH KyKOJioK npH pa3Hbix TeMne- 
paTypax no3BOJiHJin BbiHHCJiHTB hh>khiok) noporoByio TeMnepaTypy pa3BH- 
thh. C BepoHTHOCTbio 0.95 OHa noJiyHHJiacb paBHoii 5.4 ±1.1°. Cpe^HHH 
cyMMa 3(|)$eKTHBHbix TeMnepaTyp, Heo6xoAHMbix ^jih pa3BHTHH KyKOJioK, 
no BceM onbiTaM nojiynnjiacb paBHoii 58 +2° (c BepoHTHOCTbio 0.95). 

HaSjnoAemm 1965 r. noKa3ajm, hto jihhhhkh Moinen oKyKjmiOTCH Ha 
BceM npoTH>KeHHH cyTOK, ho HepaBHOMepHO. C Tpex ao bocbmh nacoB yTpa, 
Kor^a Bo^a b pene HMejia HanSoJiee HH3Kyio 3a cyTKH TeMnepaTypy (Ha 1.5— 
2° HH>ne cpeAHecyTOHHOii), jihhhhok oKyKjmjiocb MeHbrne (b cpe^HeM 4.3 
oco6h b nac), neM b ocTajibHoe BpeMH (b cpe^HeM 8.5 oco6h b nac). Em,e 6ojiee 
HepaBHOMepHbiM 6biJi BbiJieT Mornen H3 KyKOJioK. B HanSojiee TeMHbie nacbi 
cyTOK (c 23 Ao4nac.) 3a nac BbuieTajio b cpe^HeM 1.5 oco6h, a b CBeTJibie nacBi 
cyTOK — 4. B 1966 r. 3th HaSjiioAeHHH 6hjih npoBepeHbi. Cmi>KeHHe TeMne¬ 
paTypbi boabi cl6 ao 15.2° npnoCTaHOBHJio HapacTamie nncjia oKyKjiniomHXCH 

JIHHHHOK, HHTeHCHBHOCTb OKyKJieHHH BOCCTaHOBHJiaCb JIHHIb C nOBbIHieHHeM 

TeMnepaTypbi cpeAbi ao npenoiero ypoBHH. 3aBHCHM0CTb hht6hchbhocth 
OKyKJieHHH MomeK ot TeMnepaTypbi cpeAbi o6bHCHHeTCH, BeponTHO, BjiHHHneM 
TeMnepaTypbi Ha CKopocTb Bcex (J)H3HOJiorHHecKHX npon;eccoB y noiiKHJio- 
TepMHbix jKHBOTHbix. B 1965 h 1966 rr., Honbio mohikh nonTH He BbiJieTajin. 
Ha npoTH>KeHHe CBeTjioro nepnoAa. cyTOK BbiJieT MomeK oneHb HepaBHOMepeH 
h He o6Hapy>KHBaeT neTKoii KoppejmijHH hh c TeMnepaTypoii, hh c ocBemeH- 
HOCTbio. K TaKOMy >Ke BbiBOAy (mohikh BbuieTaiOT tojibko b CBeTJibie nacbi 
cyTOK, KOppeJIHAHH Me>KAy OCBem;eHHOCTbIO H HHTeHCHBHOCTbK) BblJieTa OT- 
cyTCTByeT) npHinjin b cbohx HaSjiioAeHHHx Mapp (Marr, 1962) h ^o6h c co- 
aBTopaMH (Doby, Rault et Suguer, 1964). 


bbibojjbi 

1. B p. Hjihm npn TeMnepaType boabi ot 10.4 ao 23.6° pa3BHTne KyKOJioK 
MomeK npoAOJi>KaeTCH ot 7.2 ao 2.7 cyTOK. 

2. npn TeMnepaType cpeABi ot 15 ao 24° hhjkhhh nopor pa3BHTHH KyKo- 
jiok MomeK paBeH npH6jiH3HTejiBHO 5.4°. CyMMa a^eKTHBHbix TeMnepaTyp, 
HeoSxoAHMbix am pa3BHTHH KyKOJioK, b cpeAHeM paBHa 58°. 

3. OKyKjieHne jihhhhok MomeK h bbixoa HMaro H3 KyKOJioK Ha npoTH>Ke- 
Hne cyTOK HepaBHOMepHbi. Bojibhihhctbo jihhhhok oKyKjineTcn b HanSoJiee 
Tenjibie nacbi. HMaro BbiJieTaiOT nonra hckjhohhtcjibho b CBeTJibie nacbi cyTOK. 
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THE RATES OF DEVELOPMENT OF BLACK FLIES PUPAE 
(DIPTERA, SIMULIIDAE) IN THE JLYM RIVER 

S. P. Rasnitzin and G. A. Sheveleva 
SUMMARY 

At temperatures of water from 10.4 to 23.6° the development of black flies pupae 
lasts 2.7 to 7.2 days, the lower threshold of the development being equal to 5.4° and 
a sum of effective temperatures to 58°. 

The pupation rate depends on temperature of the medium. It increases with increa¬ 
sing temperature. The emergence of adult black flies proceeds in light time of the day. 

We failed to detect the dependence of the development of pupae and rates of emergence 
on the species and sex of black flies. 



